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(54) Interconnect structure and method of manufacturing using two different low dielectric 
constant insulators : . / : ; • : ■ , 

(57) An intermetal level .dielectric with two different ! ")ijSO^^^^^ ithe.gap f illing low dielectric constant Insu- 

low dielectric constant insulators: one for gap .filling. syV^l^^^^ 

(140) within a metal, level -and the. other ,(150) for' ;1V.^^^^^ 

between metal levels. Preferred embodiments include \ • ' V v;- . ' ; 
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Description 

BACKGROUND OF THE INVENTION 

The invention relates to semiconductor devices. • 
and. more particularly, to integrated circuit insulation 
and methods of fabrication. " ' . * * " 

Integrated circuits typically include field effect tran- 
sistors with source/drains formed in a silicon substrate 
and insulated gates on the substrate together with mul- . 
tiple overlying metal (or polysiticon) interconnections 
formed in levels. An insulating layer lies between the ! 
gates/sources/drains and the interconnections formed ;. 
from the first metal level (premetal dielectric) and also.;'* 
between successive metal levels (intermetal-leyel die- 
lectric). Vertical vias in the insulating layers filled. with 
metal (or polysilicon) provide connections between 
interconnections formed in adjacent metal levels, and 
also between the gate/source/drain and the first metal 
level interconnections. Each insulating layer must cover 
the relatively bumpy topography of the interconnections 
of a metal level or the gates, and this includes crevices 
between closely spaced iriterconnects in the same 
metal level. Also, the dielectric constant of the insulating ■.- 
layer should be as low as practical to limit capacitive 
coupling between closely spaced interconnects in the 
same metal level and in adjacent overlying and underly-,; 
ing metal levels. 

Various approaches form silicon dioxide (oxide) . 
insulating layers over bumpy topography: 'Vefloyvirig - ' 
deposited borophosphosilicate glass' (BPSG); using ; ' 
spin-on glass (SOG). sputtering while depositing in -' 
plasma enhanced chemical vapor deposition (PECVD). 
with tetraethoxysilane (TEOS) plus oxygen as source 
gasses, etching back a stack of deposited glass plus 
spun -on planarizing photoresist, and chemical-mechan- 
ical polishing (CMP) deposited oxide. 

All these oxide approaches have problems includ- 
ing the relatively high dielectric constant of silicon 
oxides: roughly 3.9-4.2. This limits how closely the inter- 
connections can be packed and still maintain a low. 
capacitive coupling. 

Laxman. Low r Dielectrics: CVD Fluorinated Silicon 
Dioxides, 18 Semiconductor International 71 .(May • 
1995). summarizes reports of fluorinated silicon dioxide : ' 
for use as an intermetal level dielectric which has a, die-, 
lectric constant lower than that of silicon dioxide. .In par- , 
ticular. PECVD using silicon tetrafluoride (SiF4), si lane . ; 
(SiH4). and oxygen (O2) source gasses can deposit 
SiO^Fy with up to 10% fluorine and a dielectric constant 
in the range 3.0 to 3.7. But this dielectric constant still 
limits the packing density of interconnections. Alterna- 
tives sandwich the fluorinated oxide between layers of 
conformally deposited silicon dioxide. 

Organic polymer insulators provide another 
approach to low dielectric constant insulators. Forma- 
tion by vapor deposition ensures filling of crevices 
between closely spaced interconnections. For example, 
parylenes are thermoplastic polymers that have low die- 



lectric constants (e.g., 2.35 to 3.15). low water affinity, 
and may be conformally deposited from a vapor without 
solvents and high "temperature cures. Parylene with 
f y*^.!^^?9?" P" the aliphatic carbons may be used at tem- 
'5 -''peratUreV^ under an N2 atmosphere, 

• whereas aliphatic perfluorination increases the useful 
^ 'temperature- to about 530*C. However, these conformal 
■' depositions must be planarized, and typically the poly- 
;mer iV etched back arid^a planarizing silicon oxide dep- 
w'r • ;Osition';is applied over the' polymer. 
. % iLastly.'a soi't. b^ of polymers and spin-on- 

; glasses.'; hydrog^^ (HSQ). may be spun- 

\ ^ on and cure^ with dielectric con- 

stanipf about 3:0. Indeed, first deposit a conformal coat 
/5 of silicon oxide (such as PECVD of TEOS) over bumpy 
topography, then spin on HSQ to fill in the gaps for 
pianarity. cure the HSQ, and finally deposit a cap layer 
of oxide. The HSQ has good gap filling capabilities but 
can potentially crack for thick films (e.g.. roughly 1 ^m). 
20 Thus the cap layer of oxide may be relatively thick. How- 
ever, the HSQ/cap oxide structure has an effective die- 
lectric constant much higher than that of pure HSQ, and 
some of the benefit of the HSQ is lost. 

25 ^ SUMMARY OF THE INVENTION 

' . v/^v,:; jh^^^^^^^ Invention provides an integrated cir cuit 
■ structure. The structure comprises an intermetal level 
: dielectric, or.; premeta dielectric with two (or more) 
:jow dielectric. cp^^^ materials: one material 

. , Y*^^ ^P'!!'!'"^^^^ for filling to an over- 

' ' lying rnetai. levels ^ einlxxliments use gap filling 

with :s0tnVon ma^^^ with level 

filling rnateriais such as PECVD fluorinated oxide. 
35 Advantages include an insulating structure having a . 
low effective dielectric constant which makes use of a 
good gaprfijling low-dielectric -constant material having 
limitations such as cracking of thick layers. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

. . The present invention will now be further described. 
. : by way[pf;;exam^ with reference to the accompanying 
- drawjngsjn which:; , 
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■ Figuries l'a-ie illustrate .jn. cross sectional elevation 
vie^^ preferred embodiment and 

. hiethod of the inve^ 

' .-FigUre^^ illustrate in cross sectional elevation 
. " -yiews the steps.of a second preferred embodiment 
/ and method of the invention; 

Figures 3a-c illustrate in cross sectional elevation 
views the steps of a third preferred embodiment 
and method of the invention: 

. Figures 4a-c illustrate in cross sectional elevation 
views the steps of a fourth preferred embodiment 
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and method of the invention: " Plasma heating increases the substrate temperature 

which is held at about SSO^C. The source gas flows are 
Figures 5a-d illustrate in cross sectional elevation • about 30 seem SiH4; 45 seem O2. 15 seem SiF4. and 15 
views the steps of a fifth preferred embodiment and ■ ' sccm-^Ar- The total pressure in the reaction chamber is 
method of the invention; s; about 4-5 mTorr. The f'uorinated oxide deposits at about 

' . . • 290 nm/min and has a fluorine content of 2-6% and a 
Figures 6a-d show in cross sectional elevation ' .' dielectric constant of about 3.5: see Figure 1^ 
views of recessed wiring in accordance witfi a pre-"' .1.'^ ' cHerfiical mechanical polishing (CMP) can be applied to 
ferred embodiment and method of the invention. V . plan^ri}^^^^^^^ oxide 150. and 

• . .. , ^Xp'/ano^^^^ 
DESCRIPTION OF THE PREFERRED. EMBODI- ./m; ' ^-Vlsomevvfia^^ undoped oxide. 

MENTS ^ , f/ • -* ^'^Aft^^^^ of the intermetal level dielectric 

. - ' ' ' : 140;-l5G. . photojithographically pattern and etch vias 

Figures la-d illustrate in cross sectional elevation . 160:162 for connection from metal lines 112-120 to an 
views the steps of a first preferred embodiment method 15 overlying metal level.. The vias are then filled with metal 
of insulator formation between . metal lines during inte- • - and deposit the second level of metal. Then photolitho- 
grated circuit fabrication. In particular, start with the par- : graphically.pattern the second level metal to form sec- 
tially fabricated circuit of Figure la which includes ond metal level wiring 172-174 on insulator stack 140- 
polysilicon gate 104 and field oxide 106 on silicon sub-' 150 and connecting by vias 160-162 to first metal level 
strate 102 and lying under premetal level dielectric 20 wiring. The via filling may be either a selective or a blan- 
(PMD) 110 (which may be silicon dioxide) with metal ket chemical vapor deposition of tungsten with etchback 
lines 1 12-120 on PMD 110 and metal filled vias 122-124 ' followed by a capped aluminum layer deposition for the 
extending through PMD 1 10. The metal lines may. be - • second metal level, or the via filling may be coincident 
made of aluminum with TiN cladding on top and bottom.- . with the second metal level deposition such as by alumi- 
Metal lines 1 12-120 are 0.35-0.5 ^m and 0.75-0-.5 ^m. -^5 num^:,r^^^^ vias may have a barrier-liner 

high with only 0.35-0.5 |um.spacing between lines 112- ' . -. : formed prior to filling: liners such as Ti. TiN. TiW may be 
116 and between lines 118-120. Of course,, other ;' V,\';:. spu^^^^ the second 

heights, widths, and spacirigs, could also be uskf. such v.t .^^^^^ wiring 172-1 74.:.Note that the via passes pri- 

as 0.25 Mm wide and ,0.8;Mm high. Thus .the dielectric; .v.;^!\',',m 150 and not HSQ 140. 

constant of the insulator betw.een the metal lines should . -a^^^ has etch properties analogous 

be as small as possible to limit-.capacitive . coupling; 

Also, the PMD could be a stack of a thin conformal layer ' as the gap filler and (unfluortnated) 

of undoped oxide, a conformal layer of doped oxide oxide as the between metal levels filler reduces the cou- 
(BPSG or PSG). and thick fluorinated oxide: this stack ; pling- capacitance, between 0.5 wide metal wirings 
provides a lower effective dielectric constant by the use ■ 35 . spaced O.5 \xvn apart by about 13 % as compared to the 
of fluorinated oxide and also provides ion gathering with ; coupling capacitance with, (nonfluorinated) oxide as 
the doped oxide layer; see Figure 1 e. both the gap filler arxl the between metal levels filler. In 

Spin on layer 140 of hydrogen silsesquioxane contrast, the preferred embodiment of using HSQ gap 
(HSQ) is formed to an average thickness of about 0.3- filler together with fluorinated oxide as the between 
0.5 fim; the thickness of HSQ layer. 140 will be only ■ 4o- metal level filler reduces the coupling capacitance about 
about 0.05 Mm over the metal, lines but will fill the gaps: ; 22%. Thus the use of two low dielectnc constant insula- 
and over large metal structures (e.g., capacitor plates) vv/ -. tors provides a much better effective dielectnc constant 
the thickness will be closer to the average. The HSQ is-: ; ' : ■ ; than. the use of just one low dielectric constant insulator 
cured at about 400°C: the HSQ has a chemical conipo- ' ] together; with oxide: - - 

sition of roughly [SiHOa/sJN in.a crosstinked structure. . .; 45 :; » Repetition *of the HSQ and fluorinated oxide depos- 
HSQ layer 140 is thin enough to avoid cracking :* r C^ iitors along with via and patterned metal layers can be 

Next, a 0.95 m^ti: thick fluorinated silicon oxide-.^^'^MS^^ 
(FSG) layer 150 is deposited: ori: HSQ layer, ^1 40 ^by^;;;p^^ embodi- 
plasma-enhanced depositiori using a fluorinated tetraev «;!.•. me^^^^ which includes dielec- 

thoxysilane (fluorinated TEOS)'plus oxygen source ga^^rvSO ; . triaiiner^^'f^^^^^^^ wirings and dielectric separators 

ses. The (unbalanced) reactiibn is:> * . ' ' v. constant insulators. In 

• ^ particular. begin as in the first preferred embodiment 
Si(C2H2F3)4 + O2 -> SiOxFy + H2O + HF + CO2 + :.. ' ^ with first-level metal wiring 1 12-120 on a premetal level 

• r dielectric 110. Then conformally deposit 50-100 nm 
Many alternative source gasses-exist. such as silane, 55- thick (nonfluorinated) oxide 210: see Figure 2a. Oxide 
oxygen, and silicon tetrafluoride plus argon inert gas. 210 may be deposited by PETEOS and provides a pro- 
The (unbalanced) reaction is then tective liner ior metal wirings 1 12-120. 

Next,, spin on HSQ 140 to a thickness of about 0.5 
SiH4 + O2 + SiF4 -> SiOxFy + H2O + HF .. m^^ to fill in the gaps between the first level metal wiring 
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112-120. Cure the HSQ. Then deposit a -.SO-lOO nm 
thick separator layer 240 of oxide on HSQ. 140: see Fig- 
ure 2b. Separator 240 provides a separating (carrier , 
between the HSQ 140 and the . overlying fluorinated^' 
oxide to come; the separator.prevents fluorine from dif- 5 ' 
fusing into and degrading the HSQ: ; , • ' ; . : ; 

Then deposit more than 1 ]im of fluorinated oxide * ; 
150 and polish (CMP) the fluprinated oxide down to a; *' •*: 
thickness of 0.85 \xn\ on separator 240;- this deposition; 
may be as previously described in the first prefei^redV; 
embodiment. And deposit another. 50.-1 00 nm thick sep-^ 
arator oxide 250 on fluorinated.oxide 150; see. Figure ' 
2c. Again, separator 250 may deter diffusion of fluorine ' 
upward into the overlying metal to come. 

As in the first preferred embodiment, photolitho- is 
graphically pattern and etch vias 160-162 through sep- 
arator 250. fluorinated oxide 150. separator 240. HSQ 
140, and liner 210 for connection from metat lines 112- 
120 to an overlying metal level. Then fill the vias with 
metal and deposit the second level of metal; again, the 20 
fill and second metal deposition may coincide and the 
vias may have liners. Next, photolithographically pattern . 
the second level metal to form second metal .level wiring T 
1 72-1 74 on insulator stack 140-150 with separators 240 V 
and 250 plus liner 210 and corinecting-by vias 160-: 162.* , .'25 
to first metal level wiring. Lastly, deposit 50-100 nm. thick : 
metal liner 270 on second leyel,.rnetal wiring 172-174.:/..' ;v 
The deposition may be PEC VD oxide; see F.igure 2d.. : ;> V 

The steps HSQ. separator, fluorinated oxide. sdpa:';::V; -' 
rator, vias. via filling, second metal deposition arid pat- 1 -30.' 
terning. and metal liner may be repeated to. form third. - 
fourth, fifth, et cetera levels of metal wiring with low die- ' 
I ectric constant insulating structures. . . 

Any one or more of the separator layers 240 and . 
250 and the liner layers 210 and 270 could be omitted. 35 
The separators or liners could be made of insulators 
such as silicon nitride, but the dielectric constant of . 
nitride is about 7.9 so such layers must be very thin. 

Figures 3a-c illustrate a third preferred embodiment 
low dielectric constant insulator structure method which- AO 
uses three dielectrics. In particular. Figure 3a shows ■ / 
two metal wiring lines 112-120 as in Figure la plus a : 
conformally deposited polymer 330 such as a parylene - 
(poly-paraxylylene) overlying the metal lineS; iParylenes ; . . 
have very low dielectric constant:'down to 2*35 for f luor->' 45 
inated parylenes. and can.be deposited from the vapor 
phase from active monomers.V . . - • ; \ . 

Figure 3b shows the. structure after an 'anisotropic;^ 
etch of polymer 330 to leave, sidewall and minimal 
space filling polymer 332. Thus the adhesion to the^i'soi.; 
underlying PMD and metal: plus- the mechanical • 
strength of polymer 332 need not be large because it 
will not be the primary support material for the next 
layer. 

Alternatively, for a polymer having sufficient adhe- 55 
sion and mechanical strength, the anisotropic etchback ; ' . 
may be eliminated and the next layer, such as HSQ or , 
fluorinated oxide or both, can be directly applied to the 
structure illustrated in Figure 3a. 



Figure 3c illustrates planarizing HSQ 342 spun on 
to fill in.between the polymer sidewalled metat lines and 

■ fluorinated.oxide (F,SG) .352 deposited on HSQ 342 to 
provide- fjller up.to an.overlying metal level as with the 

" first preferred emt)ddirhent. Of course, liners and sepa- 
rators such as in 'the second preferred embodiment 
' .;.cp,uligl;,also;^be added,. arid .tfie fluorinated oxide could be 
//'Planarii^eij .wi^^^ • 

. ^-:T*^®'^!n^F^^^ (ILD) with polymer 

• only as^'side^ and rininimal gap filler allows use of 
^ 'many polymers' whic otherwise have limitations 
; 'Such'as lack of mechanical strength, and the combina- 

• tiori 'with HSQ and FiSG keeps the effective dielectric 
constant low. 

Figures 4a-c show two successive applications of 
the a- simplified version of the third preferred embodi- 
ment type of ILD for two successive metal levels. In par- 
ticular.; Figure 4a shows .fluorinated polymer 430 
conforrnally deposited over metal lines 412-420 on insu- 
lator. 402;- Metal lines 414-420 are about 0.25 Mm wide 
and 0:7 nm high with 0.25 ^m spacings. metal line 412 
\is abput 0.4 pmiwide.and represents a widening of a 
metal line for vertical. via connection. Again, the metal 

• could beJaluminum with cladding such as TiN on both 
the tc^. arid- bpttorii.-^^ 

v.. ' ; Figui'e.:.4b shows fluorinat polymer 432 etched 
J bkpk':t9i,fi!r^ closely spaced metal lines and 

vfornri;:^i~^ew^^ Figure 4b also shows 

:'.p!anaSize^ covering the metal 

^.;line,s'ahcj•f^ to a thickness of about 0.7 

:: |im.'' p.|6ori^ be plasma-enhanced 

dep6sited^(source'igasses fluorinated TEOS or silane 
plus oxygen plus silicon tetrafluoride) with simultaneous 
sputtering for plananzation, or could use a sacrificial 
layer etchback or CMP for planarization. 

Figure 4c shows metal-filled via 452 connecting first 
level metal line 412 through fluorinated oxide 450 up to 
second level metal line 462 together with other second 
level.metal lines 464-470 on fluorinated oxide 450. 
Etched. back fluorinated polymer 482 fills in between 
,clos^(y^;spaced"metal lines 462-470 and forms sidewall 
spacers bh others, and planarized fluorinated oxide 490 

■ cpvers the'Second:lev^^^ lines. Metal-filled via 492 
;Cqnnects;secpn^^ line 470 to third level metal 
Jines jnot^^shown)Mater formed on fluorinated oxide 490. 
.Metal-filjed.^v^ be formed by first 
rphotolitbc^^^ the oxide fol- 
' JowiBd b/*fi^^^^^^^^^ tijnigsten through either blanket dep- 
;'osition;'p.te^ deposition. The metal 

lines arei-for'me^ metal deposition followed by 

photolithographic patterning and anisotropic etching. 
Further" levels can be fabricated by repetition. 

. Figures 5a-d illustrate in cross sectional elevation 
views two successive applications of a polymer refill 
preferred ^embodiment- type of IMD for two successive 
metal levels. Indeed; Figure 5a shows metal lines 512- 
520 on insulating layer 510 and with planarized fluori- 
nated oxide layer. 530 overlying the metal lines. Metal 
lines 514, 516. 518, and 520 have a minimal linewidth. 
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about 0.25 Mm wide, and a height of about 0.7 Mm; 
whereas, metal line 512 indicates a width increase to 
about 0.4 Mm for via alignment ease. The spacings* 
between the metal lines in metal line pairs 514-516 and 
518-520 are minimal, about 0.25 Mm. but other spacings 
are larger. The metal lines are formed by blanket depo- . 
sition followed by photolithographic patterning: the 
metal could be cladded aluminum. 

Photolithographically locate the minimal metal line 
spacings and etch fluorinated oxide 530 out from the 
minimal spacings. The etch may be an anisotropic 
plasma etch or could be selective with respect to the 
metai and use the metal lines as lateral etchstops. An 
overetch into the underlying insulator 510 may be used. 
After the fluorinated oxide etch, conformally deposit 
fluorinated polymer 540 as previously described; the 
conformal deposition to a thickness of at least 0.125 Mm 
will fill the minimal spacings; see Figure 5b illustrating a 
deposition of about 0.4 Mm of polymer. 

Figure 5c shows an etchback of polymer 540 to, 
leave only polymer fillers 542 in the minirrial spacings. 
After the polymer etchback, deposit about 0.5 \ifr\ of : 
fluorinated oxide 550. Fluorinated oxides 530 and 550 
form a single fluorinated oxide 580. 

The metal level is completed by photolithographi- . 
cally defining and etching vias in fluorinated oxide 580. 
to the wide portions of the metal lines such as metal line 
512; then fill the vies by either selective metal deposi- 
tion or blanket deposition and etchback. The vias may 
be filled with tungsten with a barrier layer. The metal- 
filled vias 560 provide connection to a second metal 
level plus overlying fluorinated oxide 590 with refilled 
polymer 582 which are formed in the same manner as 
the metal level just described; see Figure 5d. An alter- 
native would be to deposit the metal which fill vias 560 
and is patterned to form the second level metal lines in 
as a single step. This could be any conformal metal dep- 
osition method such as chemical vapor deposition or a 
reflow of metal such as aluminum; optionally a sput- 
tered barrier metal layer could be initially deposited. 

As previously described, liners for the metal lines' 
and/or separators between dielectric materials could be 
used. Figures 6a-c illustrate in cross sectional eleva-' 
tion views a recessed metal (Damasene) preferred, 
embodiment IMD and method. In particular. Figure 6a 
shows fluorinated oxide layer 602 as the between metal 
levels filler on separator layer 604 and liner layer 606 
plus metal wiring line 608 which is imbedded in dielec- 
tric layer 610. Dielectric layer 620 is on fluorinated oxide 
602 and wiring line grooves 630-632 have been photo- 
lithographically patterned and etched in dielectric layer 
620; grooves 630-632 may be 0.3 Mm wide. Separator 
604 and liner 606 may be plasma enhanced deposited 
TEOS oxide of thickness about 10 nm; fluorinated oxide 
layer 602 may be 1 m"^ thick, and dielectric layer 620 
may be 0.8 Mm thick and made of a low dielectric con- 
stant material such as fluorinated oxide or cured HSQ or 
polymer. Also, grooves 630-632 need not extend cpm- 
pletely through dielectric layer 620 for thicker dielectric 
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' layers.:* .:■ " • 

; Figure 6b shows conformal liner layer 626 on die- 
'Tectric Jayer,;^620 and \ri the grooves, and metal 628 
' . deposited ^t^ grooves. Metal 628 may be chemical 
vapor .deposited or ref lowed to fill the grooves. Then 
applied CMP^planarizes away all of metal 628 outside of 
the grooves, leaving'metal lines 627. 629 in the grooves 
as in. Figure 6c. 

Figure 6d illustrates separator layer 624 ar»d the 
between metal levels filler fluorinated oxide layer 622 
' deposited on the planarized surface to complete the 
IMD between metal lines 627. 629 and metal lines 
which would be formed over fluorinated oxide 622. 
Again, separator layer 626 would be very thin (10 nm) 
and could be PETEOS, and fluorinated oxide 622 would 
be about 1 Mm thick.. 

Modifications' of the preferred embodiments of two 
■ or. more low dielectric constant materials for an inter- 
level dielectric (either PMO or IMD) can be made while 
; retaining the low. effective dielectric constant. For exam- 
• pie,; the fluorinated oxide >used could have a lower or 
higher \effectiye fluorine corttent and thus a dielectric 
■ ; constant: prdo^^ to 3.0 or up to 3.6 or 3.7; the dimen- 
sionsof^^^ metal/and polysilicon lines and the spacing 
^tweeriVlines. lDGth hoh and vertical, could be 
yariedLthe^ insulators used in 

between metal wmrig layers could be varied and graded 
compositions, . such, as the fluorine content varying in 
fluorinated oxide, could be used. 

Further,' low dielectric constant insulator could be 
used as at least part of the passivation overcoat which 
covers a completed integrated circuit. Indeed, a first 
SiOxFy layer filling the gaps between the top level metal 
lines with an overlying silicon nitride layer could be 
used, or a. polymer or spiri-on glass gap filling plus 
SibxFy overlier plus top silicon nitride could be used, 

: Claims • : 



'40.; '1/^, An integrated circuit structure comprising; 



a.first irisulating region formed adjacent a first 
.;cohduct6r. region from a first insulating mate- 

^;nal;i:*' ■ :^-;v''- ■ 

■a .'secorid: insulating region formed adjacent 
;;said first insulating region, said first conductor 
•legion and under a second conductor region, 
said second .insulating region being formed 
from a second insulating region formed from a 
second insulating material differing from said 
first insulating material. 
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3. 



The structure as claimed in Claim 1. wherein the 
first insulating material or the second insulating 
material is a dielectric material. 

;:Jhe structure as claimed in Claim 2. wherein the 
dielectric material of said first insulating region has 
a dielectric constant .less than a dielectric constant 
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of the delectric material of second insulating region: \ . v / ' 'Mrisulat^^^ the second insulating 

4. The structure as claimed' in- Glaim. 2 or Claim 3.'-: i-r; -; ^^•'^i^v!■S'^;y';^^ 
wherein the dielectric material of the first insulating. \ .r-'-^^S^;'"^^^^ 
region has a dielectric constant of approximately, 1 '3; , 
3.7 or less. • ^ . • ; . , ^f; 

5. The structure as claimed in any of Claims 2 to 4. 
wherein the dielectric material of the second insu- : 
lating region has a dielectric constant of approxi- w • ■ V 
mately 3.7 or less. 

6. The structure as claimed in any preceding claim fur- 
ther comprising; 

15 

a separating region formed between said first: . 
insulating region and said: second insulating , .. . .. >i: 
region. • * ; • v • 

7. A method for forming a integrated circuit- structure . --so ; •> 
comprising; - ... : . " .v ' v:...: v -;' 

■ ■ ■ ''V!:^v> 

forming a first insulating region substantially/ ■ ; , 
adjacent a first conductor region from a first :f , ; . .1 
insulating material: . -25. /V' • :• ^ i 

forming a second insulating region adjacent ; ' 
said first insulating region, said first conductor 
region and under a region at which a second 
conductor is to be formed, said second region 
being formed from a second insulating material oo 
differing from said first insulating material. 

8. The method as claimed in Claim 7. wherein the 
steps of forming the first. insulating region or the 
second insulating region comprise depositing a die- . -ss ; . . 
lectric material. .... ..r:.:. 

9. The method as claimed in Claim 7 or Claim 8.' .. ■ , 
wherein the step of forming the second insulating ■, 
region comprises forming a region having a dielec- 40 // .i;' r;, ^ 
trie constant less than a dielectric constant of said ; -^^f^ 
first insulating region. ; ■ . * -. • \'uy'yyK:^i 

10. The method as claimed in Claim 8 or Claim 9, *• ■ V . *f'v^y' 
wherein the step of forming the first insulating 45- • .I'.j'^ ' 
region comprises forming a region, of dielectric i/ .. . 
material having a dielectric constant of approxi- v 
mately 3.7 or less. 

11. The method as claimed in any of Claims 8 to 10, so 
wherein the step of forming the second insulating 
region comprises forming a region of dielectric 
material having a dielectric constant of approxi- 
mately 3.7 or less. • . ; . 



12. The method as claimed in any of. Claims 8 to 11, 
further comprising; . . • 1. . 

forming a separating region between the first 
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